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806 enables a user to communicate information and select
commands to the electronic system 800. Input devices that
may be used with the input device interface 806 may
include, for example, alphanumeric keyboards and pointing
devices (also called “cursor control devices”). The output
device interface 808 may enable, for example, the display of
images generated by electronic system 800. Output devices
that may be used with the output device interface 808 may
include, for example, printers and display devices, such as a
liquid crystal display (LCD), a light emitting diode (LED)
display, an organic light emitting diode (OLED) display, a
flexible display, a flat panel display, a solid state display, a
projector, or any other device for outputting information.
[0110] One or more implementations may include devices
that function as both input and output devices, such as a
touchscreen. In these implementations, feedback provided to
the user can be any form of sensory feedback, such as visual
feedback, auditory feedback, or tactile feedback; and input
from the user can be received in any form, including
acoustic, speech, or tactile input.

[0111] The bus 810 also connects to positioning circuitry
818 and sensor(s) 820. The positioning circuitry 818 may be
used in determining device location based on positioning
technology. For example, the positioning circuitry 818 may
provide for one or more of GNSS positioning, wireless
access point positioning, cellular phone signal positioning,
Bluetooth signal positioning, image recognition positioning,
and/or an INS (e.g., via motion sensors such as an acceler-
ometer and/or gyroscope).

[0112] In one or more implementations, the sensor(s) 820
may be utilized to detect movement, travel and orientation
of'the electronic system 800. For example, the sensor(s) may
include an accelerometer, a rate gyroscope, and/or other
motion-based sensor(s). Alternatively or in addition, the
sensor(s) 820 may include one or more audio sensors(s)
and/or image-based sensor(s) for determining device posi-
tion. In another example, the sensor(s) 820 may include a
barometer which may be utilized to detect atmospheric
pressure (e.g., corresponding to device altitude).

[0113] Finally, as shown in FIG. 8, the bus 810 also
couples the electronic system 800 to one or more networks
and/or to one or more network nodes through the one or
more network interface(s) 816. In this manner, the electronic
system 800 can be a part of a network of computers (such as
a LAN, a wide area network (“WAN”), or an Intranet, or a
network of networks, such as the Internet. Any or all
components of the electronic system 800 can be used in
conjunction with the subject disclosure.

[0114] Implementations within the scope of the present
disclosure can be partially or entirely realized using a
tangible computer-readable storage medium (or multiple
tangible computer-readable storage media of one or more
types) encoding one or more instructions. The tangible
computer-readable storage medium also can be non-transi-
tory in nature.

[0115] The computer-readable storage medium can be any
storage medium that can be read, written, or otherwise
accessed by a general purpose or special purpose computing
device, including any processing electronics and/or process-
ing circuitry capable of executing instructions. For example,
without limitation, the computer-readable medium can
include any volatile semiconductor memory, such as RAM,
DRAM, SRAM, T-RAM, Z-RAM, and TTRAM. The com-
puter-readable medium also can include any non-volatile
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semiconductor memory, such as ROM, PROM, EPROM,
EEPROM, NVRAM, flash, nvSRAM, FeRAM, FeTRAM,
MRAM, PRAM, CBRAM, SONOS, RRAM, NRAM, race-
track memory, FJG, and Millipede memory.

[0116] Further, the computer-readable storage medium
can include any non-semiconductor memory, such as optical
disk storage, magnetic disk storage, magnetic tape, other
magnetic storage devices, or any other medium capable of
storing one or more instructions. In one or more implemen-
tations, the tangible computer-readable storage medium can
be directly coupled to a computing device, while in other
implementations, the tangible computer-readable storage
medium can be indirectly coupled to a computing device,
e.g., via one or more wired connections, one or more
wireless connections, or any combination thereof.

[0117] Instructions can be directly executable or can be
used to develop executable instructions. For example,
instructions can be realized as executable or non-executable
machine code or as instructions in a high-level language that
can be compiled to produce executable or non-executable
machine code. Further, instructions also can be realized as or
can include data. Computer-executable instructions also can
be organized in any format, including routines, subroutines,
programs, data structures, objects, modules, applications,
applets, functions, etc. As recognized by those of skill in the
art, details including, but not limited to, the number, struc-
ture, sequence, and organization of instructions can vary
significantly without varying the underlying logic, function,
processing, and output.

[0118] While the above discussion primarily refers to
microprocessor or multi-core processors that execute soft-
ware, one or more implementations are performed by one or
more integrated circuits, such as ASICs or FPGAs. In one or
more implementations, such integrated circuits execute
instructions that are stored on the circuit itself.

[0119] Those of skill in the art would appreciate that the
various illustrative blocks, modules, elements, components,
methods, and algorithms described herein may be imple-
mented as electronic hardware, computer software, or com-
binations of both. To illustrate this interchangeability of
hardware and software, various illustrative blocks, modules,
elements, components, methods, and algorithms have been
described above generally in terms of their functionality.
Whether such functionality is implemented as hardware or
software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans
may implement the described functionality in varying ways
for each particular application. Various components and
blocks may be arranged differently (e.g., arranged in a
different order, or partitioned in a different way) all without
departing from the scope of the subject technology.

[0120] It is understood that any specific order or hierarchy
of blocks in the processes disclosed is an illustration of
example approaches. Based upon design preferences, it is
understood that the specific order or hierarchy of blocks in
the processes may be rearranged, or that all illustrated blocks
be performed. Any of the blocks may be performed simul-
taneously. In one or more implementations, multitasking and
parallel processing may be advantageous. Moreover, the
separation of various system components in the implemen-
tations described above should not be understood as requir-
ing such separation in all implementations, and it should be
understood that the described program components and



